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Descriptiorr 
TECHNICAL FIELD 

The present invention relates to a detector sys- 
tem for the checking of a fluid tube which is 
connectable to a monitor by means of which it is 
intended to control the flow within the tube, com- 
prising a transmitter and receiver for a light beam 
of preferably infrared light and means for the con- 
ducting of this beam through the tube, when the 
same is assembled on the monitor, applied to a 
system for the extracorporeal treatment of blood, 
whereby the said tube may be filled with either 
blood or a priming fluid and the receiver is joined 
to an arrangement for comparing the values re- 
ceived with at least one reference value. 

The detector system in accordance with the 
invention is intended in particular to be applied to a 
system for the extracorporeal treatment of blood, e 
g dialysis, the said tube being filled either with 
blood or a so-called priming fluid, that is to say a 
physiologically acceptable salt solution. 



BACKGROUND ART 

A number of systems are known for the check- 
ing of fluid tubes assembled on guiding monitors, 
in dialysis monitors, for example, air detectors are 
known for checking whether any air is allowed to 
accompany the blood back to the patient Further- 
more, so-called blood-leakage monitors are known 
in dialysis monitors which sound an alarm if blood 
leaks over from the blood side to the dialysate. It is 
a disadvantage of these known systems that they 
are directly adapted to the actual treatment As a 
result in certain cases they may cause more trou- 
ble than good, for example, during the running in or 
the so-called priming of a dialysis system, it has 
happened, for example, that during this mnning in 
blood leakage monitors gave false alarms because 
of air bubbles during the priming phase. Thus, an 
alarm was raised even though during this phase 
there clearly can be no kind of blood leakage. 
Furthemnore, the afore-mentioned air-flow monitor 
naturally can sound an alarm during priming, if no 
special measures are adapted for by-passing the 
same. 

It is the object of the present invention, there- 
fore, to provide a special detector system of the 
above mentioned type and adapted especially to 
facilitate this priming phase. The invention may 
also be said to be an improvement of the system 
disclosed in US-A-3 812 482. 



DISCLOSURE OF INVENTION 



To achieve the above mentioned object a de- 
tector system of the above mentioned type has 
been produced, which is characterized in that the 
said arrangement is programmed to establish: 
5 a) whether the signal received exceeds a first 
higher reference value, corresponding to the ab- 
sence of a tube, 

b) whether the signal received exceeds a sec- 
ond lower reference value, corresponding to the 

10 assembled tube, which is empty or filled witii a 
substantially colouriess fluid, 

c) whether the signal received falls short of the 
lower reference value, corresponding to the as- 
sembled tube being filled with blood. 

15 Monitors of the type discussed here normally 
comprise one or more alanm functions intended to 
sound an alarm, if critical limit values are exceeded 
or fail to be attained In the extracorporeal treatment 
of blood. It is an advantage of the invention tiiat 

20 certain of these alarm functions can be wholly 
disengaged or reduced in state a) and/or b), but 
are brought Into full operation as soon as state c) 
occurs. 

If ttie present invention is applied in connection 

25 with a monitor which comprises a clamp for tfie 
compression of the tube in connection with at least 
certain alarms, the further advantage is obtained 
tiiat tiie said means for the conducting of the light 
beam through the tube can be assembled con- 

30 nected directiy to the clamp in such a manner that 
the tube has to be installed in the claimp, when it is 
connected up in a state which can be sensed by 
the detector system. 

If the invention is applied in connection with a 

35 monitor which comprises a blood pump intended to 
act on a pump segment incorporated in the tube, 
the further advantage is gained tiiat the pump can 
be adapted so that it cannot be actuated in state 
a), whereas, on the other hand, it can be actuated a 

40 limited number of tums or during a limited time in 
state b) and without any hindrance in state c). 

Monitors with transmitters and receivers of the 
above mentioned type normally have these and 
associated electrical components installed in tfie 

45 monitor itself or directiy on its front If tfirs is tiie 
case, the above mentioned means for conducting 
the light beam advantageously can be included in a 
tube holder assembled on the monitor front tiirough 
which the light is adapted to be conducted first 

so substantially straight outwards from the front sub- 
sequentiy, after it has passed the tube, to be 
refracted in ttie opposite direction towards the 
front In tiiis way tiie risk of tiie effects of external 
light interference Is reduced, at the same time as 

55 this holder can be given a very simple technical 
design. It may be formed, for example, in one 
piece by die casting provided witii a circular pas- 
sage or guide for the tube, into which the latter can 
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be inserted via a securing device which may be in 
the form of a slot which is narrower than the tube. 

Preferably the signal sent out from the trans- 
mitter is given a defined form, e g the form of a 
pulse train of a defined frequency. Through this it 
becomes possible to compare the signal received 
by the receiver with that sent out in order to 
discover any interferences. 

In a prefen'ed embodiment of the system in 
accordance with the invention it comprises a main 
computer adapted so as to send out the said 
signals or beams via the transmitter and receiver to 
two comparators for comparison with a higher and 
lower reference signal respectively* which may also 
be issued from the computer or from a so-called 
safety computer. Appropriately a second computer, 
a so-called safety computer is provided for the 
checking and comparing of all the data read 
against given preset values, based e g on informa- 
tion fed into the main computer. 



BRIEF DESCRIPTION OF DRAWINQS 

The invention is described in more detail in the 
following with reference to the attached drawings, 
wherein 

Rg 1 shows schematically the most important 
outer components of a system in accordance 
with the invention. 

Rg 2 a detector incorporated in the system, and 
Rg 3 a schematic circuit diagram for the same. 



BEST MODE OF CARRYING OUT THE INVEN- 
TION 

Although the invention is Intended first and 
foremost to be used for the control of dialysis and 
will be described, therefore, in the following with 
reference to such an application, it will be obvious 
to those versed in the art. that the invention can be 
applied also, for example, to another extracorporeal 
blood treatment or to the control in general of 
different flows through a tube which can be con- 
nected to a monitor. 

In Rg 1 is thus shown such a tube or tube 
system which as a whole is referred to by numeral 
1 and whose one end 2 is intended for the with- 
drawal of blood from a patient. The tube or the 
tube system Is normally connected to the front of a 
control monitor. For the sake of simplicity only 
certain components, taken from this front, are 
shown in Rg 1, namely an arterial clamp 3, with 
the help of which the flow of blood can be stopped, 
e g in connection with alarms, an arterial pressure 
controller 4 of conventional type, a pump 5, a 
combined air detector and holder 6 for a drip 



chamber 7 and a conventional venous clamp 8. In 
the Rgure is shown schematically, moreover, dia- 
lyzer 9 and a detector 10 essential for the inven- 
tion. The latter is arranged directly connected to 

5 the venous clamp 8 in such a manner that the tube 
can be assembled in this detector only when it is 
also assembled in the venous clamp 8. Numeral 1 1 
designates the other end of the tube or tube set 1 
which is intended to be connected to the patient for 

10 return of the blood after the dialysis. Rnaily 7a in 
Rg 1 designates a venous pressure gauge con- 
nected to the drip chamber 7. The arterial pressure 
controller 4 and the venous pressure gauge 7a 
appropriately are connected to different pressure 

IS gauges and to a computer included in the monitor 
in such a manner that an alarm is released when 
certain pressure limits are exceeded or fail to be 
reached. 

In Rg 2 is shown the detector 10 fitted on a 
20 monitor front 1 2. The actual tube holder is formed 
by a circular passage or guide 13 into which the 
tube can be inserted via a securing device 14 in 
the form of a slot which Is narrower than the tube. 
In the monitor front is a transmitter 15 for prefer- 
25 ably infrared light assembled together with a re- 
ceiver 16 for the same light This light is made to 
pass via a light conductor 17 through the circular 
passage 13 and thereby the tube 1. if the same is 
in assembled position. The light is then refracted 
30 with the help of angled surfaces 18 and 19, so that, 
passing through a wavelength filter 20, it is directed 
towards the receiver 16. Reference 21 finally des- 
ignates how transmitter and receiver can be con- 
nected to the rest of the electronics inside the 
35 monitor. This electronics pack is described in more 
detail in Fig 3. 

The electronics pack included may, of course, 
be designed In many different ways. In Rg 3 is 
shown, however, a preferred realization, wherein a 
40 main computer 22 is adapted to put out a signal via 
a driver stage, e g a transistor 23, to an infrared 
light-emitb'ng diode 24 which via a resistor 25 is 
connected to a positive pole. From the light-emit- 
ting diode 24 is emitted a light beam 26 which is 
45 received by a phototransistor 27, which on one 
side is connected to a positive pole and on the 
other side via a resistor 28 to earth 29. The signal 
obtained is passed to two comparators 30 and 31 , 
each of which obtains a reference signaf from a so- 
so called safety computer 34 via two converters 32 
and 33. The latter convert a digital signal from the 
safety computer 34 to an analogue signal which 
can be compared with the analogue signal from the 
phototransistor 27. The upper converter 32 trans- 
55 mrts a higher reference signal corresponding to a 
wholly disconnected tube, whereas the lower con- 
verter 33 sends out a lower signal corresponding to 
an assembled empty tube or an assembled tube 
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filled w(th a substantially transparent fluid. By 
means of the comparators 30 and 31 it is tiius 
possible to establish whether at all a tube is in- 
stalled in the holder 10 and whether this tube is 
filled with blood or not If blood Is present in the 
tube the signal 26 is practically wholly extin- 
guished, so that the value obtained from the 
phototransistor 27 will be located clearly below the 
reference signal from the converter 33. Values ob- 
tained from the comparators 30 and 31 are trans- 
mitted evidently not only to the main computer 22 
but also to the above mentioned auxiliary or safety 
computer 34. 



SUPPLEMENTARY INFORMATION 

The plastics from which tubes of the above 
mentioned type nomnally are manufactured have 
essentially no absorption peaks within the range 
850 nm to 1000 nm. Hence the wavelength of the 
infrared light is chosen appropriately within tiiis 
rar^e. It has been found particularly suitable to use 
a wavelength of 940 nm where these plastics have 
practically no absorption at all. The refractive index 
of tiiese plastics is normally witiiin tiie range 1.4- 
1.6 depending on the material and the wavelength 
of the light This may be made use of for detecting 
an empty tube or a tube filled with a substantially 
transparent fluid. Owing to the tube being round it 
acts as a lens and refracts the light. This causes 
the intensity to diminish on the receiver side. In 
order to obtain the same measured value every 
time under the same conditions, the tube must not 
be deformed in the holder but should be "loose", 
whilst it must still be maintained in a certain place. 

It is suitable for the detector to be calibrated 
before any tube is inserted. This is In order to 
compensate for any ripples witiiin the light trans- 
mission system. If a tube Is incorporated already in 
the holder 10 when tiie system is put into opera- 
tion, tiie computer 22 may be adapted so that it 
starts out Instead from the last calibration result 

The smallest opening within the light conductor 
17 on the transmitter side ought to be selected 
according to the smallest tabe dimension used. In 
practice it has been found appropriate to' use a 
circular opening of a diameter of approx. 1 .5 mm, a 
square opening of 1 .5 mm side length or a gap of 
dimensions 1.5 mm x 5 mm. The corresponding 
smallest opening on the receiver side ought to be a 
little larger. It may, for exampfe. have a corre- 
sponding diameter or side of 2 mm. In this manner 
good reliability is obtained with different tube diam- 
eters down to at least 1.5 mm. Such fine-calibre 
tubes, however, ought to be fixed in some manner 
in Uie light beam path. 

Naturally the invention Is not limited simply to 



the embodiment described above, but can be var- 
ied witiiin the scope of tiie following claims, ttie 
components shown schematically, for example, 
may be designed in a different manner. 

5 



Claims 

10 1. A detector system for the checking of a fiuld 
tube (1) which is connectable to a monitor 
(12), by means of which it is intended to con- 
trol tiie flow within tiie tube, comprising a 
transmitter (15) and a receiver (16) respec- 

75 tively for a light beam of preferably Infrared 
light and means (17) for the con ducting of 
this beam through the tube when the same is 
assembled on the monitor, applied to a system 
for tiie extracorporeal treatment of blood, 

20 whereby tiie said tube (1) may be filled with 
either blood or a priming fluid and tiie receiver 
(16) is joined to an arrangement (30 or 31) for 
comparing the values received with at least 
one reference value, characterized in tiiat the 

25 said arrangment Is programmed to establish: 

a) whether the signal received exceeds a 
first higher reference value, corresponding to 
the absence of a tube, 

b) whether the signal received exceeds a 
30 second lower reference value, corresponding 

to tiie assembled tube, which is empty or filled 
with a substantially colouriess fiuid, 

c) whether the signal received falls short of 
the lower reference value, con'esponding to the 

35 assembled tube being filled with blood. 

2. A detector system In accordance with claim 1 , 
the monitor (12) comprising one or more alarm 
functions intended to sound an alarm if certain 

40 critical limit values are exceeded or fail to be 

attained in the extracorporeal treatment of 
blood, characterized in that certain of these 
alarm functions are wholly disengaged or re- 
duced in state a) and/or b), but are brought 

45 into full operation as soon as state c) occurs. 

3. A detector system in accordance with anyone 
of the preceding claims, applied in connection 
with a monitor (12) which comprises a clamp 

so (8) for compression of tiie tube (1) in connec- 

tion with at least certain alarms, characterized 
in tiiat the said means (17) for tiie conducting 
of the light beam through tiie tube (1) is as- 
sembled directly connected to tiie clamp (8) In 

55 such a manner that tiie tube (1) has to be 
installed in tiie clamp (8) when it is connected 
up in a state which can t>e sensed by the 
detector system. 
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4. A detector system in accordance with anyone 
of the preceding claims, the monitor (12) com- 
prising a blood pump (5) intended to act on a 
pump segment Incorporated in the tube, char- 
acterized in that the pump (5) is an-anged so 
that it cannot be actuated in state a) whilst It 
can be actuated a limited number of turns or 
during a limited time in state b), and with out 
any hindrance in state c). 

5. A detector system in accordance with anyone 
of the preceding claims, the said transmitter 
(15) and receiver (18) and associated electrical 
components (e g 24.27) being installed in the 
monitor (1 2) or directly on its front, character- 
ized in that the said means (17) for conducting 
the light beam is in eluded In a tube holder 
(10) assembled on the monitor front, through 
which the light is intended to be condcuted 
first sub stantiaily straight outwards from the 
front, subsequently, after it has passed the 
tube, to be refracted in the opposite direc tion 
towards the front. 

6. A detector system in accordance with claim 5. 
charac terfzed in that the tube holder (10) 
comprises a preferably circular passage and 
guide (13) for the tube (1), Into which the latter 
can be inserted via a securing device, for 
example, in the form of a slot (14) which is 
narrower than the tube. 

7. A detector system in accordance with anyone 
of the preceding claims, characterized in that 
the signal sent out from the transmitter (15) is 
of a defined fonm. e g the form of a pulse train 
of a defined frequency, and that the signal 
received by the receiver (16) is compared with 
that sent out in order to discover any interfer- 
ences. 

8. A detector system in accordance with anyone 
of the preceding claims, characterized in that 
a main computer (22) Is adapted to send out 
signals or beams via the transmitter (15) and 
the receiver (16) to two comparators (30,31), 
for comparison with a higher or a lower refer- 
ence signal respectively likewise issued from 
the computer (22) or from a so-called safety 
compu ter. 



Revendications 

1. Syst^me de detection pour le contr6le d'un 
tube de ftuide (i) qui est connectable h un 
appareil de surveillance (12),au moyen duquel 
on pr^voit de contrd ler T^coulement dans le 



tube, comprenant un ^metteur (15) et un r^ 
cepteur (16) respectivement pour un faisceau 
lu mineux de pr^f^rence en lumiSre infrarou- 
ge, et des moyens (17) pour diriger ce fais- 

5 ceau k travers le tube lorsque celui-ci est 

mont^ sur Tappareil de surveillance, ap pliqu^ 
h un systfeme pour le traitement extracorporal 
du sang, de sorte que ledit tube (1) peut §tre 
rempli de sang ou d'un fluide d*amorgage, et 

10 le rdcepteur (1 8) est reii^ k un dispositif (30 ou 

31)pour comparer les va leurs regues avec au 
moins une valeur de reference, ca racterisd 
en ce que le dit dispositif est programme pour 
determiner : 

16 (a) si le signal regu ddpasse une premiere 

valeur de reference sup^rieure. ce qui conres- 
pond k Tabsence d*un tube. 

(b) si le signal ddpasse une deuxi^me va- 
leur de reference inf^rleure. ce qui conrespond 

20 k un tube mont6 qui est vide ou rempli d*un 

fluide sensiblement incolore, 

(c) si le signal regu n'atteint pas la valeur 
de r^fdrence inferieure. ce qui conrespond au 
tube monti et rempli de sang. 

25 

2. Syst^me de detection suivant la revendi ca- 
tion 1, I'appareil de surveillance (12) compre- 
nant une ou plusieurs fonctions d*alarme pr^- 
vues pour §mettre une alarme si certaines 

30 valeurs limites critiques sont ddpassees ou ne 

peuvent pas §tre atteintes dans le traitement 
extracorporal du sang. caract4ris6 en ce que 
certaines de ces fonctions d'alarme sont entid- 
rement mises hors circuit ou r^duites dans 

35 rStat (a) et/ou (b), mais sont mises en fonction- 

nement complet dds que r^tat (c) se produit. 

3. Systfeme de detection suivant Tune quel 
conque des revendications prec^dentes appli- 

40 qu6 en com binalson avec un appareil de 

surveillance (12) qui com prend un clamp (8) 
pour compression du tube (1) en relation avec 
au moins certaines alarmes, caract^risd en ce 
que lesdits moyens (17) pour diriger le fais- 

4$ ceau lumineux k travers le tube (1) sont as- 

sembles en liaison directe avec le clamp (8) 
d'une maniere telle que le tube (1) doit etre 
install^ dans le clamp (8) lorsqu'il est raccord^ 
dans un 6tat qui peut §tre d^tectd par le syst5- 

60 me de detection. 

4. Syst^me de detection suivant I'une des reven- 
dications pr^cddentes. I'appareil de surveillan- 
ce (12) comprenant une pompe k sang (5) 

55 pr^vue pour agir sur un segment de pompe 
incorpore dans le tube, caracte rls^ en ce que 
la pompe (5) est agencde de sorte qu'elle ne 
peut pas §tre actionnee dans V6\at (a), tandis 
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qu'eile peut itre actionn^e d'un nombre iimrt§ 
de tours ou pen dant un temps limits dans 
r^tat (b) et sans aucune li mitation dans i'dtat 
(c). 

5. Syst§me de detection suivant Tune quelcon- 
que des revendications prdo^dentes, ledit 
emetteur (15) et ledit r^cepteur (16) et les 
composants ^iectri ques associ^s (par exem- 
ple 24^7) etant instail^s dans Tappareil de 
surveillance (12) ou directement sur sa facade, 
caracterise en ce que lesdits moyens (17) pour 
dinger le faisceau tumineux sont inclus dans 
un porte tube (10) mont^ sur la fagade de 
I'appareil de surveillan-ce et k travers lequel 
on pr^voit de conduire la lumi§re d'abord sen- 
siblement en Hgne droite vers Text^rieur k 
partir de la fagade, la lumi^re §tant ensuite 
refractie dans la direction oppos^e, vers la 
fagade, apr^s avoir traverse le tube. 

6. Systfeme de detection suivant la revendl ca- 
tion 5, caract^risd en ce que ie porte-tube (10) 
com prend un passage et un guldage de 
pr^f^rence circulaire (13) pour le tub>e (1), dans 
lequel ce dernier peut §tre I'ns^r^ par Tintermd- 
diaire d*un dispositif de fixa tion. par exemple 
sous la forme d'une fente (14) qui est plus 
^troite que le tube. 

7. Syst§me de detection suivant 1' une quelcon- 
que des revendications pr^c^dentes, caracteri- 
se en ce que le signal dmis par T^metteur (15) 
est d'une forme definie, par exemple la forme 
d'un train d'im pulsion d'une frequence defi- 
nie, et en ce que le signal regu par le r§cep- 
teur (16) est compart avec celui qui est ^mis, 
afin de determiner des interferences eventuel 
les. 

8. Syst^me de detection suivant I'une quelcon- 
que des revendications precedentes, caracteri- 
se en ce qu'un processeur principal (22) est 
prevu pour envoyer des signaux ou des fais- 
ceaux, par I'inter medlaire de Temetteur (15) 
et du recepteur (16), k deux comparateurs 
(30.31) pour comparaison avec un si gnal de 
reference superieure ou un signal de reference 
inferieure respectivement.provenant egalement 
du pro cesseur (22) ou d'un processeur dit de 
securite. 



AnsprUche 

1. Detektorsystem fUr die Oberwachung eines 
Fluidroiires (1), welches an einen Monitor (12) 
anschliefibar ist, mit Hilfe dessen der Flufl in- 



nerhalb des Rohres kontroillert werden soli, mit 
einem Sender (15) bzw. einem EmpfSnger (18) 
fOr einen Lichtstrahl aus vorzugsweise Infrarot- 
iicht und mit Bnrichtungen (17) fUr das Leiten 

5 dieses Strahls durch das Rohr. wenn dasseibe 

an dem IVIonitor montiert 1st unter Anwendung 
auf ein System fOr die extrakorporale Behand- 
lung von Blut, wobei das Rohr (1) entweder mit 
Blut Oder mit einem Ansaugfluid gefUIIt sein 

10 kann und der Empf^nger (16) mit einer Anord- 

nung (30 oder 31) zum Verglelchen der emp- 
fangenen Werte mit zumindest einem Refe- 
renzwert verknOpft ist, dadurch gekennzeich- 
net, dafl die Anordnung so programmlert ist, 

75 dad sie feststeilt: 

a) ob das empfangene Signal einen ersten 
h5heren Referenzwert Obersteigt der der Ab- 
wesenheit des Rohres entspricht 

b) ob das empfangene Signal einen zwei- 
20 ten unteren Referenzwert Obersteigt. der dem 

montierten Rohr entspricht, welches leer oder 
mit einem im wesentlichen farbiosen Fluid ge- 
fUItt ist 

c) ob das empfangene Signal unter den 
25 unteren Referenzwert fsillt was dem mit Blut 

gefOllten. installierten Rohr entspricht 

2. Detektorsystem nach Anspruch 1 . bei welchem 
der Monitor (12) eine oder mehrere Alarmfunk- 

30 tionen aufweist, die einen Alarm ertdnen las- 

sen sollen, wenn bestimmte kritische Grenz- 
werte uberschritten oder bei der extrakorpora- 
len Behandlung von Blut nicht eingehalten wer- 
den, dadurch gekennzeichnet dad bestimmte 

35 Aiarmfunktionen in dem Zustand a) und/oder b) 

vollig auBer Betrieb oder reduziert sind, jedoch 
voll in Betrieb gesetzt werden, sobald der Zu- 
stand c) auftrltt. 

40 3. Detektorsystem nach einem der vorstehenden 
AnsprOche, welches in Verbindung mit einem 
Monitor (12) angewendet wird. der eine Klem- 
me (8) zum ZusammendrUcken des Rohres (1) 
in Verbindung mit zumindest bestimmten Alar- 

45 men aufweist dadurch gekennzeichnet. da/J 

die Bnrichtung (17) zum Leiten des Lichtstrah- 
les durch das Rohr (1) In direktem Anschlufl 
mit der Klemme (8) montiert ist. derart, dafl 
das Rohr (1) in der Klemme (8) installiert sein 

50 mu0. wenn es in einem Zustand angeschlos- 

sen ist, der von dem Detektorsystem erfaflt 
werden kann. 

4. Detektorsystem nach einem der vorstehenden 
65 AnsprOche, wobei der Monitor (12) eine Blut- 
pumpe (5) aufweist, die an einem Pumpat>- 
schnitt wirken soli, der in dem Rohr enthalten 
ist, dadurch gekennzeichnet da/3 die Pumpe 
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(5) so angeordnet ist. da^ sie in dem Zustand 

a) nicht betStigt werden kann. wahrend sie fUr 
eine begrenzte Anzahl von Drehungen oder 
wShrend einer begrenzten Zeit in dem Zustand 

b) und ohne jede Beschrankung in dem Zu- 5 
stand c) betStigt werden kann. 

5. Detektorsystem nach einem der vorstehenden 
Anspruche. wobei der Sender (15) und der 
EmpfSnger (16) und die zugehBrigen elektri- ro 
schen Bauteil© (z. B. 24.27) in dem Monitor 

(12) Oder unmittelbar an seiner Vorderseite in- 
stalliert sind. dadurch gekennzeiclinet, dafi die 
Bnrichtung (17) zum Leiten des Ucht straliles 
In einem Rohrhalter (10) aufgenommen ist, der is 
an der Vorderseite des Monitors montiert ist, 
und durcli welchen das Ucht zunSchst Im we- 
sentlichen gerade nach au5en von der Vorder- 
seite fortgeleitet werden soil und anschlieflend, 
nachdem es durch das Rohr hindurchgetreten 20 
Ist in entgegengesetzter Richtung zu der Vor- 
derseite hin gebrochen werden soil. 

6. Detektorsystem nach Anspruch 5. dadurch g&- 
kennzeichnet, dafl der Rohrhalter (10) einen 25 
vorzugsweise kreisfdrmigen Durchgang und 

eine FChrung (13) fUr das Rohr (1) aufweist, in 
weiche das letztere Uber eine Befestigungsein 
richtung, beispielswetse in Form eines Schlit- 
zes (14). der enger als das Rohr ist, eingesetzt 30 
werden kann. 

7. Detektorsystem nach einem der vorstehenden 
AnsprUche, dadurch gekennzelchnet, dafi das 

von dem Sender (15) ausgesandte Signai von 35 
einer definierten Form ist, beispielsweise der 
Form eines Pulszuges einer definierten Fre- 
quenz, und dad das von dem EmpfMnger (16) 
empfangene Signal mtt dem ausgesandten Si- 
gnal verglichen wird, um jegliche Interferenzen 40 
zu entdecken. 

8. Detektorsystem nach einem der vorstehenden 
AnsprUche. dadurch gekennzelchnet. daQ ein 
Hauptcomputer (22) so ausgelegt ist, dafi er 45 
SIgnale oder Strahlen Uber den Sender (15) 

und den EmpfSnger (16) zu zwel Vergleichern 
(Komparatoren 30. 31) fUr den Vergleich mit 
einem hc5heren bzw, einem niedrigeren Refe- 
renzsignal aussendet, welches in ahnlicher 50 
Weise von dem Computer (22) oder von einem 
sogenannten SIcherheitscomputer ausgegeben 
wird. 
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